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Abstract 
An Investigation of Novel Predictors of Physical Activity in Individuals Attempting 
Weight Loss 
Stephanie G. Kerrigan     
Despite the well-established benefits of physical activity, current interventions to 
promote physical activity produce only small to moderate effects that are poorly 
maintained. Social cognitive theories have attempted to explain behavior, identifying 
self-efficacy, outcome expectancies, and self-regulation as potentially important 
predictors of physical activity engagement. However, self-regulation has rarely been 
measured by processes such as distress tolerance (the ability to persist in a 
psychologically or physically distressing task) or executive function (a complex set of 
neurocognitive processes that enable self-directed behavior), which underlie the ability to 
regulate behavior. The current study aimed to evaluate self-regulation, measured by 
physical and psychological distress tolerance, delay discounting, set-shifting, and 
complex problem-solving as predictors of physical activity intention, physical activity 
behavior, and the relationship between intention and behavior in a sample of individuals 
at the six-month point of a behavioral weight loss program.  Results revealed that self-
regulatory ability may predict intention and behavior, specifically that physical distress 
tolerance is positively associated with intention and delay discounting is positively 
associated with behavior. No measure of self-regulation was associated with the gap 
between intention and behavior.  Delay discounting may, however, moderate the 
relationship between intention and behavior.  Finally, several interactions between 
physical distress tolerance and executive function variables indicate that deficits in one 
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measure of self-regulation may moderate the relationship between other measures of self-
regulation and physical activity intention and behavior.  Results indicate that self-
regulation may be an important and understudied area of research with regard to physical 
activity.  Future research should seek to further delineate these relationships in order to 
inform treatment development.  
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CHAPTER 1: INTRODUCTION 
1.1. Obesity and Physical Activity 
Approximately 35% of adults in the United States are obese (Flegal, Carroll, Kit, 
& Ogden, 2012) and an additional 33% are overweight (Flegal, Carroll, Ogden, & Curtin, 
2010). Obesity, defined by a body mass index (BMI) above 30 kg/m2, and overweight, 
defined by a BMI between 25 and 29.9 kg/m2, are associated with increased risk for type 
2 diabetes, cardiovascular diseases, several types of cancer, osteoarthritis, and gallbladder 
disease (Guh et al., 2009). While existing interventions for weight loss produce clinically 
meaningful change (i.e., 8-10% reduction from initial weight) within the first six months 
of treatment (Foster, Makris, & Bailer, 2005), most individuals regain lost weight within 
five years following the intervention (Butryn, Webb, & Wadden, 2011). This is largely 
due to the need for continued monitoring of food intake, high levels of physical activity, 
and maintenance of other behavioral changes in order to successfully maintain weight 
(Elfhag & Rössner, 2005). 
 Standard treatments for weight loss include skills and strategies to reduce calorie 
intake and increase physical activity (Butryn et al., 2011). Reducing calorie intake 
produces greater initial weight losses than increasing physical activity, though the 
combination of the two produces the greatest weight change (Jakicic & Otto, 2005). 
Physical activity is particularly important for maintaining lost weight. Individuals in 
standard behavioral weight loss programs adhering to higher physical activity 
recommendations regain weight at a slower rate than those engaging in less activity 
(Anderson, Konz, Frederich, & Wood, 2001; Jakicic & Otto, 2005; Jeffery, Wing, 
Sherwood, & Tate, 2003). Individuals in the National Weight Control Registry, whose 
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members have lost an average of over 70 pounds and maintained at least a 30 pound loss 
for over 5 years, report engaging in approximately one hour per day of moderate-intensity 
physical activity (Wing & Phelan, 2005). This is far above the national recommendation 
of 150 minutes per week of moderate activity (Haskell et al., 2007). Prior research 
indicates that approximately 250 minutes per week of moderate-to-vigorous physical 
activity (MVPA) is likely needed for weight loss maintenance (Jakicic, Marcus, Lang, & 
Janney, 2008; Tate, Jeffery, Sherwood, & Wing, 2007). 
 In addition to protecting against weight regain, physical activity confers health 
benefits independent of weight. Low physical activity levels are related to increased risk 
for cardiovascular disease (Aadahl et al., 2009), type 2 diabetes, many types of cancer, 
osteoporosis, all-cause mortality (Warburton, Nicol, & Bredin, 2006), and poorer quality 
of life (Heath & Brown, 2009). In normal weight, overweight, and obese men, physical 
inactivity is predictive of mortality after controlling for all other risk factors, including 
cardiovascular disease, type 2 diabetes, hypertension, and smoking (Wei et al., 1999). In 
women, a similar pattern has been observed in which physical activity was protective 
against adverse cardiovascular events independent of body weight (Wessel et al., 2004). 
Benefits of physical activity, both for weight maintenance and overall health, are 
especially pronounced for moderate-to-vigorous physical activity (MVPA), or the 
equivalent of at least brisk walking (Donnelly et al., 2009). Given the benefits of physical 
activity engagement, MVPA is an important health behavior for all adults, regardless of 
weight status. 
 While the benefits of MVPA are well established, many adults still fail to achieve 
the level of activity needed to attain these benefits. In the US, less than 5% of adults meet 
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the national recommendation of 150 minutes per week of moderate or 75 minutes per 
week of vigorous activity (Troiano et al., 2008). Only 2-3% of overweight or obese adults 
meet this recommendation (Tudor-Locke, Brashear, Johnson, & Katzmarzyk, 2010). In a 
community sample of adults, approximately 26% of men and 34% of women reported 
adopting moderate-intensity activity over the course of one year and 11% of men and 5% 
of women reported adopting vigorous activity. Within that same year, approximately 
30% of moderate exercisers and 50% of vigorous exercisers had lapsed; only 9% of the 
sample reported lasting increases in overall activity level (Sallis et al., 1986). Similarly, 
one study of individuals who recently underwent bariatric surgery found that only 23.8% 
of individuals were engaging in at least 30 minutes of daily activity as recommended by 
their surgical team (Thomas, Bond, Ryder, et al., 2011). These results highlight the 
discrepancy between recommended levels of activity, the intention an individual may 
form for physical activity, and actual behavior.  
1.2. Promoting Physical Activity 
Interventions to promote physical activity have had mixed results (Foster, 
Hillsdon, & Thorogood, 2005). Of individuals who join a structured exercise promotion 
program, approximately 50% drop out within the first six months (Annesi, 1998; 
Dishman, 1991; Dishman, Sallis, & Orenstein, 1985). This number has not improved 
since the first estimates almost 30 years ago. Many programs, including those focused 
solely on physical activity and those that include physical activity as a component of 
behavioral weight loss treatment, produce short-term increases in activity (Dunn et al., 
1999; Jakicic et al., 2008; Pinto, Frierson, Rabin, Trunzo, & Marcus, 2005). However, 
these increases are rarely well-maintained over the long-term, particularly following the 
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end of treatment when activity levels often decrease to baseline levels (Jakicic et al., 
2008; Tate et al., 2007). There appears to be a small minority of individuals who are able 
to increase and maintain physical activity (Marcus et al., 2000), though a substantial 
number of participants fail to ever reach the prescribed activity goal (Pinto et al., 2005; 
Tate et al., 2007). In one study, only 18.3% of participants reached the prescribed activity 
goal (i.e., expending at least 2,500 kcal/week) over the 30-month course of the study 
(Tate et al., 2007). Thus, the extant literature indicates that there is likely a great amount 
of variability in ability or willingness to increase or maintain a high level of moderate-to-
vigorous activity. Whether individuals in these programs form the intention to adhere to 
recommendations is unknown and the ability of these programs to engender behavioral 
change appears limited. Because there appears to be significant difficulty with 
maintaining any increase in activity level, future research needs to examine the factors 
that influence physical activity adoption and maintenance (Baranowski, Anderson, & 
Carmack, 1998).  
1.3 Theories of Behavior Change 
In order to better understand physical activity engagement and provide a 
theoretical base for interventions, iterative theories of behavioral change have been used 
to explain physical activity adoption. The Theory of Reasoned Action (Ajzen & Fishbein, 
1980) identified outcome expectancies about physical activity, or the predicted outcome 
of performing the behavior and the value placed on that outcome, and social expectations 
as indirect causal factors in physical activity behavior, mediated by intention to perform 
the activity. The Theory of Planned Behavior (Ajzen, 1985) added self-efficacy to this 
model as having both a direct and an indirect (through behavioral intention) effect on 
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behavioral engagement. Social Cognitive Theory (Bandura, 1997) built on these models 
by emphasizing self-regulation in behavioral adoption and de-emphasizing the direct 
impact of behavioral intention. Social cognitive variables have improved the predictive 
ability of the theories of reasoned action and planned behavior to explain behavioral 
engagement (Dzewaltowski, Noble, & Shaw, 1990), indicating that self-regulation is an 
important component of health behavior engagement. However, interventions based on 
these theories, which emphasize increasing self-efficacy and self-regulation in the form 
of planning physical activity and teaching behavioral skills, remain inadequate to produce 
behavioral change. Several limitations exist within the conceptualization and 
measurement of the variables included in these models, particularly self-regulation, that 
may account for the variability in results and lack of intervention success. Therefore, a 
closer look at the variables within these models is warranted. 
1.3.1 Self-efficacy 
A primary component of social cognitive theories, self-efficacy, or the belief that 
one will be able to successfully execute a behavior, is perhaps the most widely-
researched variable within social cognitive models as a predictor of physical activity 
(Ayotte, Margrett, & Hicks-Patrick, 2010; Hagger, Chatzisarantis, & Biddle, 2001; 
Rovniak, Anderson, Winett, & Stephens, 2002; Stutts, 2002). Studies of physical activity 
promotion in adults have shown that self-efficacy may increase over the course of an 
intervention and small, though significant, associations between increases in self-efficacy 
and increases in physical activity behavior have been observed (Anderson, Winett, 
Wojcik, & Williams, 2010; Ashford, Edmunds, & French, 2010; Dallow & Anderson, 
2003). However, many interventions promote self-efficacy as a means to increase 
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physical activity (Dishman et al., 2005; Dishman et al., 2004; Lubans, Foster, & Biddle, 
2008), without improving on the overall efficacy of treatment for physical inactivity. 
Studies have found that self-efficacy consistently predicts intention to engage in 
physical activity, but prediction of actual behavioral engagement is mixed (Blue, 1995). 
Given the evidence that intention itself is a poor predictor of behavioral engagement 
(Courneya & McAuley, 1994), self-efficacy alone may be insufficient to predict 
engagement with high levels of physical activity. The prediction of physical activity 
behavior may be aided by exploring the factors that impact the relationship between 
intention and behavior, such as self-regulation.  
1.3.2. Outcome Expectancies 
Studies examining outcome expectancies, or the expectation that a particular 
outcome follows a behavior, have mixed results with regard to the effect of outcome 
expectancies on physical activity engagement. Individuals who report enjoying physical 
activity, which may be thought of as a positive outcome, are more likely to engage in 
high levels of physical activity (Salmon, Owen, Crawford, Bauman, & Sallis, 2003; 
Wankel, 1993), providing support for this as an important predictor of activity. While 
some studies show an association between positive outcome expectancies and higher 
physical activity (Dzewaltowski, 1989; Dzewaltowski et al., 1990; Rovniak et al., 2002; 
Sallis, Richard Hofstetter, et al., 1989), others fail to confirm this relationship (Rovniak et 
al., 2002; Sallis, Hovell, Hofstetter, & Barrington, 1992; Steptoe, Rink, & Kerry, 2000). 
Additionally, the extent to which a person values the expected outcomes likely impacts 
how salient those outcomes are (Rodgers & Brawley, 1996; Williams, Anderson, & 
  
7 
Winett, 2005). However, this potential relationship between outcome expectancy and 
outcome value has not been evaluated adequately (Williams et al., 2005).  
Importantly, compared to normal weight individuals, overweight and obese 
individuals report increased level of discomfort when engaging in activity, particularly 
when the intensity of that activity is increased (Ekkekakis & Lind, 2005; Sherwood & 
Jeffery, 2000). Given that these individuals likely have a negative expectation for 
immediate physical activity outcome, they may require increased self-regulatory capacity 
in order to engage in MVPA. Additionally, individuals who value long-term benefits of 
activity more highly may be better able to engage in physical activity behavior despite 
experiencing short-term discomfort. 
1.3.3. Self-regulation  
Self-regulation is the ability to make a volitional choice to engage in or abstain 
from a behavior. This capacity becomes particularly important when the choice is to 
engage in a behavior that has immediate costs (e.g., forgoing unhealthy palatable food) as 
well as abstaining from behaviors that have immediate benefits (e.g., smoking, which has 
mood-enhancing effects). Physical activity involves immediate costs (e.g., time, 
opportunity cost, physical discomfort for some individuals), and benefits are often 
delayed (e.g., reduction in health risk, maintenance of lost weight). Moreover, within 
treatments, motivation to change behavior may not remain static. The possibility that 
motivation declines over an intervention may mean that self-regulatory resources are 
especially important for behavioral maintenance. Given the social cognitive variables 
discussed thus far, even with the belief that one will be able to engage in activity (i.e., 
high self-efficacy) and high value and endorsement of the benefit of activity (i.e., positive 
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outcome expectancies), actual engagement in physical activity may require strong self-
regulatory ability.  
Several cross-sectional studies examining social-cognitive predictors of physical 
activity support self-regulation as an important component of behavioral engagement. 
Self-regulation has been shown to predict physical activity directly as well as to mediate 
the effect of self-efficacy on physical activity (Anderson et al., 2010; Anderson, Wojcik, 
Winett, & Williams, 2006; Ayotte et al., 2010). In a study of college students, self-
regulatory ability, measured by two questionnaires about planning exercise and setting 
exercise goals, was a strong predictor of self-reported physical activity (Rovniak et al., 
2002). Another study of church-going adults found that use of self-regulatory strategies, 
measured by the use of seven self-regulatory strategies (e.g., walk instead of drive, set 
aside time) was the strongest predictor of self-reported physical activity behavior 
(Anderson et al., 2006). Additionally, self-regulation, measured by questionnaires or self-
reported strategies used in the past four weeks, has mediated the relationship between 
self-efficacy and self-reported physical activity behavior (Ayotte et al., 2010; Sniehotta, 
Scholz, & Schwarzer, 2005). Treatment studies utilizing self-regulation training have 
found that use of self-regulatory skills can be improved by treatment, and that this 
improvement partially mediates changes in self-reported physical activity behavior 
(Anderson et al., 2010). Additionally, there is evidence that use of self-regulatory 
strategies mediates the relationship between physical activity intention and behavior 
(Sniehotta, 2009; Sniehotta et al., 2005). Taken together, these results provide evidence 
for the importance of self-regulation in explaining physical activity behavior, and indicate 
self-regulation may help to explain variability in physical activity behavior. However, 
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these studies utilize a variety of measures that are limited to specific self-regulatory 
strategies, rather than the underlying self-regulatory ability. Examining objective 
measures of self-regulatory capacity may help to explain the limited efficacy of physical 
activity interventions. 
1.4. Measurement of Self-regulation 
Self-regulation is a complex construct comprised of many steps that allow an 
individual to inhibit or engage in behavioral responses (Barkley, 2001). Even the process 
of making a decision to utilize a specific self-regulatory strategy requires top-down 
regulatory control (Ernst & Paulus, 2005). More recent research into behavioral change 
indicates the need to account for the neurocognitive and neurobiological ability to enact 
behaviors, or exert self-regulatory control (Hall, Fong, Epp, & Elias, 2008). Self-report 
measures do not fully capture the underlying processes or ability for self-regulation. 
Given that overweight/obese individuals are known to enjoy physical activity less 
(Ekkekakis & Lind, 2005; Sherwood & Jeffery, 2000), and to be more sedentary, it is 
possible that self-regulatory ability, such as the ability to effectively engage in a 
distressing behavior, is even more important in this population than in a normal weight 
population. Behavioral measures of self-regulation, such as executive function and 
distress tolerance have not been examined for an association with the intention to engage 
in physical activity and only examined once for association with objectively-measured 
physical activity behavior.  
1.4.1 Executive Functioning 
Executive functioning, conceptualized as a component of self-regulation (Nes, 
Roach, & Segerstrom, 2009), is an umbrella term that includes many higher-order 
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cognitive processes that underlie purposeful, goal-directed behavior. Important 
relationships between executive functioning and symptoms of psychological disorders 
such as anxiety and schizophrenia as well as health behavior adoption have been found 
(Ernst & Paulus, 2005; Hall et al., 2008). Increasing attention has been paid to the 
neurocognitive and neurobiological processes that explain behavior and behavioral 
change, as executive functioning deficits are likely to predict poorer health behaviors and 
to impact treatment response (Williams & Thayer, 2009).   
There is an inverse relationship between executive function and engagement with 
positive health behaviors such as smoking cessation or maintaining a normal weight. For 
example, individuals who smoke do not necessarily have deficits in executive functioning 
compared to non-smokers (Dinn, Aycicegi, & Harris, 2004), but executive functioning 
deficits are related to lapses in smoking cessation (Mueller et al., 2009; Waters et al., 
2003). Research in smoking cessation provides support for the idea that executive 
function plays an important role in the relationship between behavioral intention and 
behavioral engagement. Executive functioning moderated the relationship between self-
efficacy and substance abuse treatment outcome such that the relationship between high 
self-efficacy and positive treatment outcome was only present when executive 
functioning was unimpaired (Bates, Pawlak, Tonigan, & Buckman, 2006; Morgenstern & 
Bates, 1999). Within obese adults, deficits in the ability to delay an immediate reward 
(Weller, Cook, Avsar, & Cox, 2008) as well as measures of planning, problem-solving, 
the ability to shift set, and central coherence have been observed compared to normative 
data (Boeka & Lokken, 2008; Gunstad et al., 2007).   
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While physical activity has been much less studied, executive functioning 
underlies behavioral engagement more broadly (Williams & Thayer, 2009), and it seems 
plausible that similar deficits exist in individuals who are less physically active. A small 
body of literature is beginning to examine the relationship between executive functioning 
and physical activity. In one study, behavioral intention significantly predicted physical 
activity engagement in those with high executive functioning (measured here by a 
measure of impulsivity/inhibition); however this relationship was far weaker in those 
with low executive functioning (Hall et al., 2008). Other studies of dietary behavior have 
similarly supported the hypothesis that executive function explains the gap between 
intention and behavior. In these, impulsivity/inhibition has been tested, though results are 
mixed regarding its importance (Allan, Johnston, & Campbell, 2011; Hall et al., 2008), 
and shifting set, or the ability to change course, has been identified as a potential 
moderator of the intention-behavior relationship (Allan et al., 2011). Little research has 
investigated potentially relevant components of executive function, such as problem-
solving, set-shifting, and delay discounting, in relationship to physical activity.   
In practice, individuals may need to employ set shifting skills when encountering 
barriers to engaging in physical activity; as individuals encounter obstacles to planned 
activity, such as poor weather preventing them from walking outside, they must problem-
solve to identify another way to reach their goals. Additionally, delay discounting, or the 
preference for smaller immediate rewards over lager delayed rewards, has been identified 
as a deficit in overweight/obese adults (Weller et al., 2008). Delay discounting has not 
been evaluated in relationship to physical activity behavior. Physical activity behavior 
involves little short-term benefit, and often involves short-term discomfort or sacrificing 
  
12 
more desired activities; however, there is great long-term benefit, particularly for 
individuals pursuing weight loss. Therefore, the ability to select greater delayed rewards 
over smaller short-term rewards may be an important component of meeting physical 
activity goals. 
There is also some evidence that physical activity improves executive function in 
children (Davis et al., 2011) and older adults (Kramer, Colcombe, McAuley, Scalf, & 
Erickson, 2005; Weuve et al., 2004), suggesting that the relationship is likely bi-
directional. While this possible reciprocal relationship limits the ability to determine how 
executive function may influence physical activity, more information regarding the 
relationship between physical activity and executive function, including identifying what 
components of executive function may be relevant, may help us to better delineate how 
these constructs interact as future research is designed. 
1.4.1 Distress Tolerance  
Distress tolerance, or the ability to engage in a behavior when confronted with 
unpleasant thoughts, feelings, or sensations, is also a component of self-regulatory 
capacity. It has been proposed that distress tolerance is itself a measure of 
neurobiological processes that involve executive function (Trafton & Gifford, 2011). 
Distress tolerance has been preliminarily related to health behavior change. Research into 
smoking cessation suggests that it is not the severity of the experience of negative 
withdrawal symptoms that relates to lapses, but the reaction to, or ability to tolerate, those 
distressing experiences (Brown, Lejuez, Kahler, Strong, & Zvolensky, 2005). Individuals 
who relapse early during an attempt to abstain from substance abuse have a lower ability 
to persist in tasks that are psychologically (Daughters, Lejuez, Kahler, Strong, & Brown, 
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2005) or physically distressing (Brown, Lejuez, Kahler, & Strong, 2002; Brown et al., 
2009).  
Research into the relationship between distress tolerance and physical activity is 
still in its infancy. One small study found a relationship between physical activity and 
distress tolerance in overweight/obese individuals, such that those who were more 
tolerant of distressing experiences, measured by seconds to discontinuation of a cold 
pressor task, engaged in greater MVPA (Kerrigan, Manasse, Forman, & Butryn, 2013). 
This may be a particularly important relationship in people who are overweight or obese, 
given that these individuals are more likely to report not enjoying physical activity 
(Ekkekakis & Lind, 2005; Sherwood & Jeffery, 2000). Within the context of treatment, it 
is possible that despite individuals having a prescription for physical activity, and 
possibly also forming the intention to be physically active, enduring the physical or 
psychological distress caused by physical activity is necessary for overweight or obese 
individuals to persist in MVPA. Additionally, it is possible that this heightened 
discomfort persists after an individual has lost weight, though this relationship has not 
been evaluated. Similarly to executive function, it is also possible that there is a 
bidirectional relationship between distress tolerance and physical activity as increased 
fitness may decrease discomfort experienced during MVPA. 
1.5 The proposed study 
MVPA is an important health behavior, particularly for individuals who have 
recently lost weight. However, few adults engage in adequate levels of MVPA and 
programs to promote physical activity have limited effectiveness. In order to better 
design interventions to increase MVPA, additional research is needed to understand the 
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mechanisms that underlie physical activity engagement, particularly the factors that 
facilitate individuals meeting prescribed activity goals.  
Self-regulation appears to be an important component of health behavior, though 
its application to predicting physical activity has been limited by poor operationalization 
and lack of objective measurement. In order to address this gap in the literature, we 
assessed novel predictors of behavioral intention and behavioral engagement, as well as 
moderators of the prescription-behavior relationship. Because MVPA is particularly 
important for weight loss maintenance, we examined these relationships with a sample of 
adults who are enrolled in an ongoing behavioral weight loss program. Participants had 
completed 6 months of a year-long treatment, which is the point at which most 
participants reached an approximately 10% weight loss. The prescription for physical 
activity increased over the first six months to 250 minutes per week (i.e., 50 minutes of 
MVPA on each of five days). By the six-month assessment, the program's expectation 
was that participants were be working to maintain, rather than increase, physical activity.  
1.6 Aims and hypotheses 
1.6.1 Primary Aims:  
1. Primary aim 1 was to test whether self-efficacy, outcome expectancies, executive 
function, and distress tolerance were associated with the intention to engage in 
MVPA (i.e., MVPA intention). 
a. Primary Hypothesis 1 was that self-efficacy, outcome expectancies, 
executive function, and distress tolerance would be positively associated 
with MVPA intention.  
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2. Primary aim 2 was to test whether self-efficacy, outcome expectancies, executive 
function, and distress tolerance were associated with level of objectively 
measured MVPA (i.e., MVPA behavior).  
a. Primary Hypothesis 2 was that self-efficacy, outcome expectancies, 
executive function, and distress tolerance would be positively associated 
with MVPA behavior.  
3. Primary aim 3 was to test whether self-efficacy, outcome expectancies, executive 
function, and distress tolerance were associated with the gap between MVPA 
intention and MVPA behavior (i.e., MVPA behavior subtracted from MVPA 
intention). 
a. Primary Hypothesis 2 was that self-efficacy, outcome expectancies, 
executive function, and distress tolerance would be negatively associated 
with the gap between MVPA intention and MVPA behavior. 
1.6.2. Secondary Aims 
1. Secondary aim 1 was to test whether distress tolerance moderated the relationship 
between MVPA intention and MVPA behavior. 
a. Secondary Hypothesis 1a was that individuals with low physical distress 
tolerance would display a weaker relationship between MVPA intention 
and MVPA behavior than individuals with high distress tolerance.  
b. Secondary Hypothesis 1b was that individuals with low psychological 
distress tolerance would display a weaker relationship between MVPA 
intention and MVPA behavior than individuals with high distress 
tolerance. 
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2. Secondary aim 2 was to test whether executive functioning moderated the 
relationship between MVPA intention and MVPA behavior. 
a. Secondary Hypothesis 2a was that individuals with higher delay 
discounting would display a weaker relationship between MVPA intention 
and MVPA behavior than individuals with low delay discounting. 
b. Secondary Hypothesis 2b was that individuals with poor problem-solving 
and set-shifting ability would display a weaker relationship between 
MVPA intention and MVPA behavior than individuals with good 
problem-solving and set-shifting ability. 
3. Secondary aim 3 was to test whether enjoyment of MVPA moderated the 
relationship between self-regulation and MVPA behaivor. 
a. Secondary hypothesis 3a was that that individuals with low enjoyment of 
MVPA would display a stronger relationship between distress tolerance 
(physical and psychological) and PA behavior than individuals with high 
enjoyment of MVPA. b. Secondary hypothesis 3b was that individuals with low enjoyment of 
MVPA would display a stronger relationship between executive function 
(delay discounting, set shifting, and complex problem solving) and MVPA 
behavior than individuals with high enjoyment of MVPA 
4. Secondary aim 4 was to test whether distress tolerance and executive function 
interact to predict MVPA intention. 
a. Secondary hypothesis 4a was that that individuals with low physical 
distress tolerance would display a stronger relationship between executive 
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function (set-shifting, complex problem-solving, and delay discounting) 
and MVPA intention than individuals with high physical distress 
tolerance. 
b. Secondary hypothesis 4b was that that individuals with low psychological 
distress tolerance would display a stronger relationship between executive 
function (set-shifting, complex problem-solving, and delay discounting) 
and MVPA intention than individuals with high psychological distress 
tolerance 
5. Secondary aim 5 was to test whether distress tolerance and executive function 
interact to predict MVPA behavior. 
a. Secondary hypothesis 5a was that that individuals with low physical 
distress tolerance would display a stronger relationship between executive 
function (set-shifting, complex problem-solving, and delay discounting) 
and MVPA behavior than individuals with high physical distress 
tolerance. 
b. Secondary hypothesis 5b was that that individuals with low psychological 
distress tolerance would display a stronger relationship between executive 
function (set-shifting, complex problem-solving, and delay discounting) 
and MVPA behavior than individuals with high psychological distress 
tolerance 
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CHAPTER 2: METHODS 
2.1 Participants 
 Study participants were individuals engaged in a lifestyle modification program 
for weight loss. This project was conducted as a sub-study of a larger treatment trial, 
which was comparing the effectiveness of three different behavioral weight loss 
approaches. Sixty participants from Cohort 4 completed the assessment (40 with full 
data; 20 completed portions of the assessment) at the 6-month (i.e., mid-treatment) point. 
Analyses utilized all available data without imputation.  
On average, participants were 53.78 (SD = 8.78) years of age at the start of the 
treatment study and had an average BMI of 36.83 (SD = 5.39) kg/m2.  At the 6-month 
assessment, participants had an average BMI of 33.36 (SD = 5.12 kg/m2.  Participants 
were predominantly female (90.00%, n = 54).  A majority of participants were Caucasian 
(58.30%, n = 35), though there was a large percentage of African-American or black 
participants (38.30%) and a small number of other races (Asian = 1.70%, more than one 
race = 1.70%).  Since the start of the treatment study, participants had lost an average of 
8.95% (SD = 6.23%) of their body weight. See Table 1 for demographic information.  
 
2.1.2. Inclusion and exclusion criteria 
 At enrollment to the parent study, participants must have been overweight or 
obese (27 kg/m2 ≤ BMI ≤ 45 kg/m2) adults between the ages of 18 and 70. The following 
criteria must also have been met for the individual to qualify for the treatment study: a) 
able to give consent, b) able to speak, write, and understand English, c) clearance to send 
information about weight changes to their physician, d) no physical limitations 
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preventing physical activity, e) no weight loss greater than 5% of body weight within the 
past six months, and f) completion of all enrollment visits. Exclusion criteria for the 
parent study included: a) medical or psychiatric condition that would limit the ability to 
comply with treatment, b) pregnancy or planning to become pregnant during the two-year 
study, c) plans to move during the 2-year study, d) recent changes in medication known 
to impact weight, e) current or planned participation in another structured weight loss 
program during the two-year study.   
 For the current study, participants must also have been free from physical 
limitations at the 6-month assessment that would render them unable to perform 
moderate-to-vigorous activity. Eight participants who completed some portion of the 
assessment were excluded due to reported injury or illness that significantly impacted 
their physical activity during the two weeks of assessment.  
2.1.1 Recruitment  
 Participants underwent this assessment battery as part of the 6-month assessment. 
Participants were paid $50 for completing the 6-month assessment. Recruitment for the 
parent treatment study took place via radio advertisements and postcards in the 
Philadelphia community.   
2.2 Procedures 
 All participants in the parent study received 20 sessions of group-based treatment 
in months 1-6 of treatment. The physical activity prescriptions were identical across 
treatments, though each treatment presented skills designed to increase physical activity 
differently. These included: 1) behavioral skills (e.g., planning, addressing barriers such 
as time), 2) environmental skills (e.g., focusing on home exercise, using visual cues for 
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exercise), and 3) psychological skills (e.g., being willing to experience discomfort, 
focusing on long-term values). Participants were given an exercise prescription that 
increased over the first six months of treatment and reach 250 minutes per week of 
moderate-to-vigorous activity by the 6-month assessment. Brisk walking was emphasized 
as an ideal type of activity due to the ease of doing this form of exercise (i.e., it does not 
require special equipment or training).   
Participants attended the 6-month assessment as scheduled at Drexel University. 
All self-report measures were completed via a secure online system. In-person 
assessments were completed individually with a trained study staff member and included 
all behavioral tasks. A licensed clinical psychologist supervised the administration of 
behavioral tasks. 
 
2.3 Measures 
Physical Activity: Actigraph GT3X+ tri-axial accelerometers, which are well-validated 
(Bouten, Westerterp, Verduin, & Janssen, 1994; Ward, Evenson, Vaughn, Rodgers, & 
Troiano, 2005), were worn by participants for two weeks in order to objectively measure 
physical activity using cut points defined by Troiano (2008). Participants were given the 
device on an elastic band and asked to wear the device on their non-dominant hip for 
fourteen consecutive days. Participants were instructed to wear it for all waking hours 
(i.e., put on immediately upon waking and wear continuously until going to bed) except 
when bathing or swimming, as the devices were not waterproof. Outcomes were 
evaluated using minutes per week of moderate-to-vigorous bouts of activity.  Data were 
extracted using the most updated version of ActiLife software. Because one aim was to 
characterize adherence to a specific physical activity prescription and individual intention 
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rather than overall physical activity levels, we did not exclude days from these analyses 
for insufficient wear time. We used only days for which we had corresponding participant 
intentions (i.e., the file was trimmed to exclude days outside of the fourteen-day wear 
period). Because certain types of activity (e.g., swimming, biking) are known to be 
poorly recorded by these devices, we asked participants to report their engagement with 
these activities for each of the two wear weeks (i.e., two questions asking for the days 
each of these activities was engaged in, and the average number of minutes of each bout). 
Analyses were conducted with and without imputation of these self-reported activities. 
 
Exercise Confidence Survey (Sallis, Pinski, Grossman, Patterson, & Nader, 1988): The 
Exercise Confidence Survey is a 12-item self-report measure of self-efficacy for exercise 
behavior. The Exercise Confidence Survey has two factors measuring how confident an 
individual is that he/she could perform certain behaviors for the following six months. 
Two factors evaluate individuals’ confidence for “sticking to it” and “making time for 
exercise.” It has established criterion validity and has displayed adequate test-retest 
reliability and internal consistency (Sallis et al., 1988) 
 
Benefits of Physical Activity (Sallis, Hofstetter, et al., 1989): The Benefits of Physical 
Activity scale is a 14-item self-report measure of positive outcome expectancies. 
Individuals rated their agreement with possible effects of physical activity (e.g., “I will 
improve my self-esteem,” "I will improve my heart and lung fitness”). As previously 
done by Rovniak and colleagues (2002), we added a component asking participants to 
indicate the extent to which each benefit is important to them. This modified version of 
  
22 
the Benefits of Physical Activity scale had good internal consistency and test-retest 
reliability (Rovniak et al., 2002) 
 
Intention: Participants’ intentions for physical activity were measured at the beginning of 
each week of accelerometer wear. Participants were asked to indicate how many total 
minutes of moderate-to-vigorous activity they planned to engage in for the week and how 
many bouts of activity. Additionally, they were asked to indicate on which days of the 
week they intend to engage in activity. This was a measure adapted from the 7-day 
Physical Activity Recall (Hayden-Wade, Coleman, Sallis, & Armstrong, 2003) by the 
research team. Rather than asking about activity in the preceding week, questions were 
formatted to ask about anticipated activity in the upcoming week. Adapting this measure 
to evaluate physical activity intentions has been done previously (Hall et al., 2008). 
 
Enjoyment/Distress of Physical Activity: Four questions were asked to assess participants’ 
level of enjoyment/discomfort during physical activity.  These were designed based on 
the Feelings Scale, which has shown adequate validity (Hardy & Rejeski, 1989), which is 
a single-item 11-point Likert scale measuring how one feels during exercise.  Anchors on 
each end are “Very Bad,” and “Very Good.” The three additional items assessed how 
much one enjoys exercise (with anchors of “Very Unenjoyable,” and “Very Enjoyable”), 
how uncomfortable one is during exercise (with anchors of “Very Uncomfortable,” and 
“Very Comfortable”), and how motivated one is to exercise (with anchors of “Very 
Unmotivated,” and “Very Motivated”). 
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Executive Functioning 
While executive function is a broad term encompassing numerous domains not 
assessed in this study, we will use “executive function” to describe delay discounting, 
problem-solving, and set-shifting. 
 
Delay Discounting Task (Richards, Zhang, Mitchell, & Wit, 1999): The delay-
discounting task measured the degree to which an individual is driven to obtain either a 
smaller reward immediately or a delayed larger reward. This was administered as a 
computerized task in which participants are presented with two hypothetical monetary 
amounts, a static amount that can be received at a variable point in the future and a 
variable smaller amount that can be received sooner. Hypothetical rewards have been 
established as a reliable means of evaluating delay discounting (Johnson & Bickel, 2002). 
Participants selected the option deemed most favorable by clicking selecting option “A” 
or “B” on the screen. As each pair of stimuli was presented, the indifference point (or, the 
point at which there is subjective equivalence between the immediate and delayed 
reward) was calculated. This method has been found to have good reliability (Simpson & 
Vuchinich, 2000). 
 
Wisconsin Card Sorting Test (Grant & Berg, 1948; Heaton, Chelune, Talley, Kay, & 
Curtiss, 1993): The Wisconsin Card Sorting Test is a measure that captures several 
domains of executive functioning. For the present study, we utilized subscales that 
measured set-shifting (i.e., perseveration) and complex problem-solving. The task was 
completed on a computer. Four stimulus cards were presented to the participant, and a 
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fifth card was presented that the participant must match based on perceptual attributes 
(color, shape, or number) according to a pre-determined rule of which the participant was 
unaware. There were 128 cards, and the participant was told after each trial (i.e., attempt 
to match the card) whether it was sorted correctly, and used this information to determine 
how to sort the next card. The rule changed during the test, and the participant must have 
learned the new rule each time. This task has been used to evaluate neuropsychological 
ability in obese subjects as a measure of conceptual or complex problem-solving (i.e., 
number of trials to complete the first category) and perseveration (i.e., percentage of 
perseverative error), and has revealed a deficit compared to a normative sample (Boeka & 
Lokken, 2008) and an overall negative correlation with BMI (Volkow et al., 2008). 
Additionally, it has been widely used to evaluate neuropsychological functioning in 
adults with good reliability and validity (Strauss, Sherman, & Spreen, 2006). 
 
Distress Tolerance 
Cold Pressor Task (Hines & Brown, 1932): The cold pressor task is a measure of distress 
tolerance during which a participant places his/her non-dominant hand in a circulating 
water bath kept at 3 degrees Celsius. The participant was instructed to keep his/her hand 
submerged in the water for as long as s/he felt was possible; the assessor terminated the 
task at 5 minutes to ensure there was no tissue damage. Participants were instructed to not 
speak to assessors during the task in order to prevent distraction from the acute distress. 
The dependent variable was the latency (in seconds) to removing the hand from the 
water. This is a widely-used task for physical distress tolerance, as the water temperature 
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is shown to objectively induce distress (Cioffi & Holloway, 1993) and latency to 
discontinuation measures intolerance of distress (Feldner et al., 2006). 
 
Mirror Tracing Persistence Task – Computerized (Strong et al., 2003): The computerized 
mirror-tracing persistence task is a computerized version of the original Mirror Tracing 
Persistence Task (Quinn, Brandon, & Copeland, 1996) measuring psychological distress 
tolerance. Participants were instructed to use a computer mouse to move a red dot along 
the outline of a figure presented on the screen. The mouse moved in a mirror direction 
(i.e., if the mouse is moved down, the dot on the screen will move up). If the red dot left 
the outline or stalled for more than two seconds, a noise designed to induce frustration is 
presented and the participant had to re-start the tracing. Three figures were presented; the 
first two were very easy while the last one was difficult. The last figure could be 
discontinued at any time up to seven minutes following the beginning of the figure. 
Participants also rated their levels of distress before the task began and after the last 
figure was terminated. This task has been shown to effectively induce distress, and the 
original version has good reliability (Brandon et al., 2003). 
 
2.4 Data Analysis 
2.4.1 Statistical Analyses 
SPSS version 20 was used to analyze data. Differences between conditions on 
physical activity, weight loss, current BMI, and social cognitive constructs were 
evaluated to determine whether treatment condition should be included as a covariate in 
any analysis. Transformations were made to correct for skewness as appropriate (i.e., for 
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latency to discontinuation of cold pressor and Mirror Tracing tasks and measured 
MVPA). Physical activity intention and behavior were evaluated using minutes of MVPA 
intended and achieved.  While significance level will be considered, a medium effect 
(i.e., r  ≥ .30 or ηp2 ≥ .06) was established as the primary criterion by which analyses 
would be evaluated. Small associations were not evaluated further or discussed; while 
these associations may be important to consider, evaluating all relationships was outside 
the scope of this study. All predictor variables were novel at this assessment point and PA 
level would theoretically differ from their baseline level due to the intervention; therefore 
missing data was not imputed and cases were excluded pairwise in each analysis. 
 
Primary Hypotheses 
Primary hypotheses were that self-efficacy, outcome expectancies, executive function, 
and distress tolerance (i.e., variables of interest) would be associated with: 1) the 
intention to engage in MVPA; 2) measured level of MVPA; and 3) the gap between 
MVPA intention and MVPA behavior (i.e., MVPA behavior subtracted from MVPA 
intention, such that larger values indicated a larger gap). These hypotheses were 
evaluated using a two-step process. This allowed us to first evaluate whether variables 
were independently related to each outcome and warranted evaluation as predictors 
within a full model.   
1. Correlations between each outcome variable and all variables of interest were 
examined.  Those not reaching medium effect (i.e., r ≥ .30) were dropped 
before step 2. 
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2. Variables of interest with medium effect were entered into a multiple 
regression, such that three multiple regression analyses examined relevant 
variables predicting: 1) MVPA intention; 2) MVPA behavior; and 3) the gap 
between MVPA intention and MVPA behavior. 
 
Secondary Hypotheses 
Hypothesis 1a, that individuals with low physical distress tolerance would display a 
weaker relationship between MVPA intention and MVPA behavior than individuals with 
high physical distress tolerance, was evaluated using multiple regression, with MVPA 
intention as the independent variable, latency to discontinuation of the cold pressor as a 
moderator, and MVPA behavior as the dependent variable.   
 
Hypothesis 1b, that individuals with low psychological distress tolerance would display a 
weaker relationship between MVPA intention and MVPA behavior than individuals with 
high psychological distress tolerance, was evaluated using multiple regression, with 
MVPA intention as the independent variable, latency to discontinuation of the Mirror-
Tracing Persistence Task as a moderator, and PA behavior as the dependent variable.   
 
Hypothesis 2a, that individuals with high delay discounting would display a weaker 
relationship between MVPA intention and MVPA behavior than individuals with low 
delay discounting, was evaluated using multiple regression, with MVPA intention as the 
independent variable, performance on the Delay Discounting Task as a moderator, and 
MVPA behavior as the dependent variable.  
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Hypothesis 2b, that individuals with poor problem-solving and set-shifting ability would 
display a weaker relationship between MVPA intention and MVPA behavior than 
individuals with good problem-solving and set-shifting ability, was evaluated using 
multiple regression, with MVPA intention as the independent variable, performance on 
the Wisconsin Card Sort Test as a moderator, and MVPA behavior as the dependent 
variable.  
 
Hypothesis 3a, that individuals with low enjoyment of MVPA would display a stronger 
relationship between distress tolerance and MVPA behavior than individuals with high 
enjoyment of MVPA, was evaluated using multiple regression, with distress tolerance 
(i.e., latency to discontinuation of cold pressor and Mirror-Tracing Persistence Task) as 
the independent variable, enjoyment of MVPA as a moderator, and MVPA behavior as 
the dependent variable.  
 
Hypothesis 3b, that individuals with low enjoyment of MVPA would display a stronger 
relationship between executive function and MVPA behavior than individuals with high 
enjoyment of MVPA, was evaluated using multiple regression, with executive function 
(i.e., performance on Delay Discounting Task and Wisconsin Card Sort Test) as the 
independent variable, enjoyment of MVPA as a moderator, and MVPA behavior as the 
dependent variable. 
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Hypothesis 4a, that individuals with low physical distress tolerance would display a 
stronger relationship between executive function (i.e., set-shifting, complex problem-
solving, and delay discounting) and MVPA intention than individuals with high physical 
distress tolerance, was evaluated using multiple regression, with distress tolerance (i.e., 
latency to discontinuation of cold pressor), each executive function variable, and an 
interaction term created for each analysis as the independent variables and MVPA 
intention as the dependent variable.  
 
Hypothesis 4b, that individuals with low psychological distress tolerance would display a 
stronger relationship between executive function (i.e., set-shifting, complex problem-
solving, and delay discounting) and MVPA intention than individuals with high 
psychological distress tolerance, was evaluated using multiple regression, with distress 
tolerance (i.e., latency to discontinuation of Mirror Tracing Task), each executive 
function variable, and an interaction term created for each analysis as the independent 
variables and MVPA intention as the dependent variable.  
 
Hypothesis 5a, that individuals with low physical distress tolerance would display a 
stronger relationship between executive function (i.e., set-shifting, complex problem-
solving, and delay discounting) and MVPA behavior than individuals with high physical 
distress tolerance, was evaluated using multiple regression, with distress tolerance (i.e., 
latency to discontinuation of cold pressor), each executive function variable, and an 
interaction term created for each analysis as the independent variables and MVPA 
behavior as the dependent variable.  
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Hypothesis 5b, that individuals with low psychological distress tolerance would display a 
stronger relationship between executive function (i.e., set-shifting, complex problem-
solving, and delay discounting) and MVPA behavior than individuals with high 
psychological distress tolerance, was evaluated using multiple regression, with distress 
tolerance (i.e., latency to discontinuation of Mirror Tracing Task), each executive 
function variable, and an interaction term created for each analysis as the independent 
variables and MVPA behavior as the dependent variable.  
 
2.4.2. Power Analyses 
Observed power for primary hypotheses ranged from .37 (for a simple linear regression) 
to .95 (for a multiple regression). As the sample size did not provide enough power for all 
analyses, we focused on effect sizes in addition to formal significance. A medium effect 
(i.e., r  ≥ .30 or ηp2 ≥ .06) was established as the criterion by which results would be 
evaluated.  
 
2.5 Ethical Issues 
 
 The study protocol and amendments that were submitted to add these assessments 
were approved by Drexel University’s Institutional Review Board. All participants were 
given informed consent for the treatment study. Each individual participant had a unique 
identification number, which was used to label data. Thus, participant personal 
identifying information was not associated with the collected data. Also, all data and 
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consent forms were stored in a locked filing cabinet. No unforeseen risks arose during the 
study. 
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CHAPTER 3: RESULTS 
3.1 Preliminary Analyses 
3.1.1. Between-condition comparisons  
The three treatment conditions were not significantly different on any assessment 
measures or physical activity (see Table 2), with the exception of self-efficacy, which 
was significantly higher in one condition.  Analyses were performed with and without 
including treatment condition as a covariate, and a similar pattern of results was observed 
in each; thus, only analyses for the latter are reported. While differences between 
measured MVPA and physical and psychological distress tolerance appear quite large, 
once transformed to correct for skewness, no statistical differences were observed. 
3.1.2. Comparison of prescription, intention, and behavior 
 On average, participants intended to perform approximately the prescribed 
number of minutes of MVPA each week (i.e., mean of 230 minutes vs. the prescribed 250 
minutes; t = .16, p = .88).  However, the average minutes of observed weekly MVPA 
(i.e., 62 minutes) was much lower on average than intention (t  = 11.17; p < .01) and 
prescription (t = 11.85, p < .01). See Figure 1. 
3.1.3. Correlations with body mass index 
 Associations between body mass index (BMI) and all physical activity and 
predictor variables were evaluated to determine whether BMI was a potential confound to 
analyses.  BMI was significantly negatively associated with physical activity intentions 
(see Table 3).  Analyses were performed with and without including BMI as a covariate, 
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and a similar pattern of results was observed in each; thus, only analyses for the latter are 
reported. 
 
3.2 Primary Aims 
 Primary analyses were conducted in two steps: 1) correlating all variables; 2) 
conducting three multiple regression analyses, where MVPA intention, MVPA behavior, 
and the gap between MVPA intention and MVPA behavior were regressed onto all 
variables that were associated with each in step 1 with a medium effect.  
 MVPA intention was positively correlated with self-efficacy, outcome 
expectancies, and physical distress tolerance with a medium effect (see Table 3). When 
MVPA intention was regressed simultaneously onto self-efficacy, outcome expectancies, 
and physical distress tolerance, the full model accounted for significant variance in 
intention (adjusted R2= .33, p < .01).  Additionally, self-efficacy and physical distress 
tolerance emerged as significant independent predictors with large effects within the full 
model.  Outcome expectances, though not a significant independent predictor, did display 
a medium independent effect (see Table 4). 
MVPA behavior was positively associated with self-efficacy and delay 
discounting and negatively associated with psychological distress tolerance with medium 
effects (see Table 3). When MVPA behavior was regressed simultaneously onto self-
efficacy, delay discounting, and psychological distress tolerance, the full model 
accounted for significant variance (adjusted R2= .42, p < .01).  Additionally, self-efficacy 
emerged as a significant independent predictor and delay discounting, though not 
significant, displayed a medium independent effect within the full model (see Table 5). 
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The gap between MVPA intention and MVPA behavior was positively associated 
with a medium effect only with outcome expectancies in step 1 (see Table 3).  Outcome 
expectancies accounted for a significant amount of the variance in the gap between 
MVPA intention and MVPA behavior (b = 97.58, SEb = 43.71, β = .36, ηp2 = .13, p = 
.03).   
 
3.3 Secondary Aims 
3.3.1 Evaluating self-regulatory variables as a moderator of the intention-behavior 
relationship 
In order to evaluate the moderating effect of distress tolerance and executive 
function on the relationship between MVPA intention and MVPA behavior, five separate 
regression analyses were conducted. Each self-regulatory variable (i.e., latency to 
discontinuation of cold pressor and Mirror-Tracing Persistence Task and performance on 
Delay Discounting Task and set-shifting and complex problem-solving variables 
determined through the Wisconsin Card Sort Test) was tested as a moderator of the 
relationship between MVPA intention and MVPA behavior. For each analysis, an 
interaction term was created between the moderator and intention.  MVPA behavior was 
then regressed onto the moderator, intention, and the interaction. No significant 
interaction effects were observed (see Table 6 for complete results).  There was, however, 
a medium effect size for the interaction of delay discounting and MVPA intention 
predicting behavior such that those with higher delay discounting scores (i.e., those who 
chose larger, delayed rewards) had a stronger association between MVPA intention and 
MVPA behavior (see Figure 2).  
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3.3.2 Evaluating enjoyment of activity as a moderator between self-regulatory variables 
and behavior 
The four variables evaluating enjoyment of, discomfort during, feeling during, 
and motivation for physical activity were highly correlated (r was between .41 and .77 for 
the six relationships; see Table 7).  Because these constructs appear closely related, and 
the pattern of results for moderation effects was similar across constructs, only one set of 
analyses is presented.  Prior literature has established the importance of enjoyment of 
MVPA (Wankel, 1993), thus results from that construct are presented.   
In order to evaluate whether enjoyment of MVPA moderated the relationship 
between self-regulation and MVPA behavior, five separate regression analyses were 
conducted. Enjoyment of activity was tested as a moderator of the relationship between 
each self-regulatory variable (i.e., latency to discontinuation of cold pressor and Mirror-
Tracing Persistence Tasks and performance on Delay Discounting Task and Wisconsin 
Card Sort Test) and MVPA behavior. For each analysis, an interaction term was created 
between enjoyment and the self-regulatory variable. MVPA behavior was then regressed 
onto the moderator, the self-regulatory variable, and the interaction. No significant 
interaction effects were observed (see Table 8 for complete results).   
 
3.3.3 Evaluating the interaction of distress tolerance and executive function as a 
predictor of MVPA intention and behavior 
In order to evaluate the effect of the interaction between distress tolerance and 
executive function, an interaction term was created between each distress tolerance 
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variable and each executive function variable.  MVPA intention was then regressed onto 
the distress tolerance and executive function variable and the interaction term.  No 
significant interaction effects were observed (see Table 9 for complete results). However, 
there was a medium effect for the interaction of physical distress tolerance and complex 
problem solving such that those with low distress tolerance had a stronger negative 
relationship between intended minutes of MVPA and complex problem-solving ability 
(see Figure 3). 
MVPA behavior was also regressed onto each distress tolerance and executive 
function variable and the interaction term. There were medium effects for the interaction 
of physical distress tolerance and complex problem solving, such that those with higher 
distress tolerance had a greater negative relationship between MVPA behavior and 
problem solving deficits (i.e., those who had more difficulty solving problems engaged in 
less MVPA; see Figure 4), and delay discounting, such that those with low distress 
tolerance had a positive relationship between the ability to delay rewards and MVPA 
behavior and those with high distress tolerance had a negative relationship (see Figure 5). 
There was also a significant large effect for the interaction between physical distress 
tolerance and perseveration on behavior, such that those with higher distress tolerance 
had a stronger positive relationship between perseveration and MVPA behavior (see 
Figure 6).  
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CHAPTER 4: DISCUSSION 
4.1. Current Study 
 Prior research has indicated that, despite myriad health benefits afforded through 
physical activity, most adults fail to meet recommended activity levels (Troiano et al., 
2008).  Activity recommendations for individuals who have lost weight are even higher 
in order to facilitate maintenance of lost weight; however, these individuals are more 
sedentary than their normal weight peers and standard behavioral treatment often does 
not increase and maintain activity sufficiently. Despite theory-driven research regarding 
the prediction and promotion of MVPA, little advancement has been made in 
understanding how to increase an adherence to MVPA recommendations (Pinto et al., 
2005; Tate et al., 2007). 
 The current study sought to better understand physical activity intention and 
behavior by evaluating self-regulation measured by five domains that fall under the broad 
construct of self-regulation, in addition to self-efficacy and outcome expectancies, as 
predictors of physical activity intention, behavior, and the gap between intention and 
behavior.   
 
4.2. Main Outcomes 
 The main hypotheses of the study were partially supported.  Notably, MVPA 
intention was uniformly high and near the prescribed level.  Though the intention-
behavior gap is well known, the concordance between prescription and intention indicates 
that perhaps behavioral interventions succeed in increasing MVPA intention, and simply 
fail to sufficiently help individuals to enact these intentions. Also of note, when all salient 
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constructs were included simultaneously in multiple regression analyses, the models 
accounted for 42% of the variance in MVPA behavior, which is quite high and even 
higher than the full model for MVPA intention (33%). This may be because MVPA 
behavior has more variability than MVPA intention (i.e., while level of intention is fairly 
consistently high, MVPA behavior is lower and more highly variable). 
As expected, self-efficacy and outcome expectancies were positively associated 
with intention for MVPA. This is consistent with prior literature (Ayotte et al., 2010; 
Rovniak et al., 2002) and with social cognitive theory (Bandura, 1997), which posits that 
these are important antecedents of intention.  Self-efficacy was also positively associated 
with objective engagement in MVPA, further supporting that this is a salient construct for 
behavior.  Outcome expectancies, however, was not associated with objective 
engagement in MVPA.  It may be that, while having positive expectations for physical 
activity is necessary in order to intend or plan to engage in MVPA, other factors are 
necessary in order to enact those intentions.  Importantly, because the temporal nature of 
these variables is unknown, it is also possible that positive expectations are created once 
intentions are formed in order for the planned behavior to be consonant with a desired 
outcome.  Additionally, self-efficacy may increase due to successful engagement with 
behavior. 
 As hypothesized, physical distress tolerance was positively and significantly 
associated with intention for MVPA.  This is the first time the relationship between 
distress tolerance and intention for physical activity has been evaluated. This association 
may mean that one must be able to withstand the physical discomfort that some 
individuals experience due to MVPA in order to form high intentions. Though other areas 
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of research, such as smoking cessation (Brown et al., 2005), have established a link 
between distress tolerance and behavior or treatment success, physical distress tolerance 
was not associated with objective engagement with MVPA.  A relationship between 
physical distress tolerance and PA behavior has been observed at entry to a behavioral 
weight loss study previously (Kerrigan et al., 2013). It may be that the relationship 
between distress tolerance and physical activity can be altered.  For example, the 
structure of these programs (e.g., skill development) may help individuals to better 
engage in activity (though still below recommendations, the level of activity in this 
sample is above baseline levels) even if distress tolerance does not increase.   
 Contrary to hypotheses, psychological distress tolerance was not associated with 
intention for MVPA.  It may be that because MVPA is more physically distressing for 
some individuals, the anticipation of and ability to form intention to engage in activity 
does not require the kind of psychological distress tolerance (i.e., persistence in a difficult 
or frustrating task) measured by the Mirror-Tracing Task.  Psychological distress 
tolerance was negatively associated with a medium effect with objective engagement in 
MVPA. Though it did not emerge as an independent predictor when entered 
simultaneously with self-efficacy and delay discounting, this association is notable as it 
indicates that individuals who are less able to tolerate frustrating situations engage in 
higher levels of MVPA.  One possible explanation for this surprising finding is an error 
in task administration. An important component of this task is having the sound on the 
computer turned on; it came to the attention of the author that the sound may have been 
off during some administrations of this task.  However, it is impossible to tell whether, or 
in how many administrations, this may have happened. This relationship should be 
  
40 
further investigated in order for researchers to ensure that the relationship is accurately 
characterized and to better understand the association between psychological distress 
tolerance and health behavior. 
 Delay discounting was not associated with intention for MVPA, though it was 
positively associated with a medium effect with objective engagement in MVPA.  This 
suggests that the ability to delay rewards may not be important to the formation of 
intention to engage in MVPA, but it may impact the implementation of these intentions 
such that those better able to forgo smaller short-term rewards in favor of larger long-
term rewards are better able to engage in MVPA.  For example, an individual with a 
better ability to delay rewards may be able to prioritize physical activity (for its long-term 
health benefits) over activities that might, in the moment, be more pleasurable or 
comfortable, such as sleeping for an extra hour in the morning or relaxing on the couch 
after work. 
No associations were found between set-shifting or complex problem-solving and 
intention or behavior.  Though relationships with other health behaviors and obesity have 
previously been observed with these constructs (Boeka & Lokken, 2008; Weller et al., 
2008), it may be that for physical activity intention and behavior, these are less salient. 
Participants may uniformly fail to flexibly shift behaviors because prescriptions remain 
constant despite behavioral adherence. It is important to note that, as this sample is obese, 
any relationships between executive functioning and MVPA intention and behavior may 
be confounded by BMI.  Though initial correlations do not support a relationship between 
BMI and executive function constructs in this sample, low power may preclude detection 
of such relationships. 
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Evaluating the gap between intention and behavior, which was notably large for 
all participants, yielded little information.  While outcome expectancies significantly 
predicted the degree of discrepancy, it accounted for little of the variance (13%).  
Relationships between distress tolerance or executive function variables and the 
intention-behavior gap were not observed, which has several possible explanations.  First, 
because many people formed intentions that were prescription-consistent, there may have 
been some degree of bias in self-report, artificially inflating the gap between intention 
and behavior.  The “gap” between intention and behavior may be better captured by more 
in-the-moment measurement of intention, rather than utilizing a single questionnaire for a 
full week.  Ecological momentary assessment (EMA) has been used previously to 
evaluate adherence to prescriptions for weight control in individuals who have undergone 
bariatric surgery, which yielded variability in self-report (Thomas, Bond, Ryder, et al., 
2011).  Though this study did not evaluate individual intention, EMA allows for the 
assessment of behavior in-the-moment, which is thought to increase the validity and 
objectivity of these self-reports (Thomas, Bond, Sarwer, & Wing, 2011).  Alternatively, 
self-regulation, as measured by distress tolerance and executive function, may be less 
important in predicting the intention-behavior gap.   
Finally, it is also notable that much of the prior research on the gap between 
intention and behavior has been done with self-reported measurement of PA level.  With 
health behaviors, such as eating and activity, it is often the case that those individuals 
performing poorly (e.g., consuming more or performing less activity than the target goal) 
have larger degrees of misreporting. Evaluating both the gap between intention and 
behavior, as well as between behavior and self-report, may yield more information 
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regarding the barriers to enacting behavioral intentions (i.e., those individuals not 
meeting goals may perceive their behavior as being goal-consistent, leading them to not 
alter behavior).  
 
4.3. Moderation Analyses 
 Moderation analyses attempted to elucidate how self-regulatory variables 
impacted the relationship between intention for physical activity and behavioral 
engagement with physical activity.  Results indicated that delay discounting had a 
medium effect as a moderator of the intention-behavior relationship; those better able to 
delay rewards had a stronger relationship between intention and behavior than those less 
able to delay rewards.  The ability to delay rewards, or engage in a behavior that may be 
less pleasant in the short term in order to achieve a long-term benefit, may be needed in 
order to implement intention-driven health behavior that, short-term, is likely not the 
option with an immediate reward.  Though not significant, the medium effect size 
indicates that a larger sample size and higher power may reveal this as a significant 
relationship. 
No other self-regulatory variables displayed a moderating effect. Interestingly, 
distress tolerance, though important for forming high levels of intention, may be less 
necessary for the implementation of those intentions.  Additionally, as discussed with the 
main outcomes, it may be that intention for physical activity is artificially inflated due to 
reporting bias; it may be important to evaluate these relationships in individuals who are 
not given a specific, high prescription for physical activity to better capture how distress 
tolerance may impact the relationship between intention and behavior. Alternatively, 
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having participants complete measures of intention that are deidentified may help 
individuals to be more forthcoming with accurate intentions. 
 Although theoretically enjoyment would determine how important self-regulatory 
capacity is for physical activity behavior, as individuals enjoying activity would need less 
self-regulatory capacity to engage in activity, results do not support that hypothesis.  It 
may be that the single-item question did not capture adequately the construct of 
enjoyment, or that individuals did not vary in their enjoyment of physical activity enough 
for effects to be detected.  Additionally, it is possible that enjoyment is simply less 
important for engagement in actual activity.  
 Evaluation of the interaction effects between distress tolerance and executive 
function on MVPA intention and behavior indicated that physical, though not 
psychological, distress tolerance and executive function may interact to predict MVPA. 
The lack of interaction between psychological distress tolerance and executive function 
may be due to problems with the measure of psychological distress tolerance discussed 
previously, or may be because the ability to tolerate frustration does not alter the 
relationship between executive function and MVPA intention and behavior. Several 
notable interactions were observed between physical distress tolerance and executive 
function. Medium moderating effects of physical distress tolerance were observed on the 
relationships between complex problem-solving and MVPA intention and behavior. For 
intention, those with lower distress tolerance had a stronger negative relationship between 
problem-solving ability and minutes of MVPA intention, which may indicate that those 
with low distress tolerance may be less likely to form prescription-consistent intentions 
when problem-solving deficits also exist (e.g., if someone possesses problem-solving 
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skills, they may be able to better work towards forming prescription-consistent MVPA 
intentions despite having limited ability to tolerate distress experienced with MVPA). For 
behavior, those with higher distress tolerance had a stronger negative relationship 
between problem-solving ability and minutes of measured MVPA. Those with high 
distress tolerance and better problem-solving ability engaged in the highest level of 
physical activity; though increased deficits in problem-solving was related to decreased 
MVPA, at the same level of problem-solving deficit those with higher distress tolerance 
engaged in higher levels of MVPA than those with lower distress tolerance. 
 Physical distress tolerance also had a medium, non-significant effect on the 
relationship between delay discounting and MVPA behavior.  While those with low 
distress tolerance have a positive relationship between the ability to delay reward and 
MVPA behavior, those with high distress tolerance had a negative relationship.  The 
former relationship may indicate that those individuals who have low distress tolerance 
may be able to better engage in MVPA behavior if they are better able to delay reward 
(e.g., those who are less able to tolerate discomfort may engage in more MVPA if they 
are able to forgo short-term rewards, like the comfort of sitting on the couch).  The 
relationship between delay discounting and MVPA behavior at higher levels is surprising.  
It is unclear why, when better able to tolerate distress, the ability to delay reward may be 
negatively related to measured MVPA.  It is possible that because very few individuals in 
our sample had high levels of distress tolerance (i.e., this variable was skewed and had to 
be transformed for analyses), this relationship would diminish with a larger sample. 
 Finally, the relationship between perseveration and MVPA behavior was stronger, 
and positive, when distress tolerance was higher.  While perseveration is often 
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conceptualized as a deficit (i.e., failing to adjust ineffective behavior in order to reach a 
goal), it may be a strength for MVPA engagement when individuals have greater ability 
to tolerate discomfort. Because these individuals may be less likely to flexibly adjust 
behavior (e.g., an individual may choose to maintain their physical activity plans even if 
another life event gets in the way, an individual may continue to engage in MVPA 
despite feeling no benefit from doing so), and are better able to tolerate distress caused by 
MVPA, they may be better able to engage in MVPA. 
 
4.4. Limitations 
 Despite notable strengths, such as objective measurement of self-regulation and 
evaluation of physical activity intention and behavior in a population with a uniform 
activity prescription, several limitations exist.  First, while the focus on a single point in 
time may be conceptualized as a strength, the cross-sectional nature of the design limits 
our ability to temporally predict intention and behavior. Additionally, because physical 
activity and executive function have a reciprocal relationship, the study is unable to 
determine the causal nature of those relationships. The study lacks an assessment of 
fitness, which may impact level of activity and distress experienced due to activity.  
Finally, the measure of physical distress tolerance was not a proxy for specific sensations 
experienced during activity (e.g., breath holding); a more specific measure may yield 
different results regarding the relationship between distress tolerance and MVPA.  
With regard to statistical analyses, the small sample size limits the interpretation 
of the results, as the study is underpowered for reaching statistical significance. Though 
focusing on effect sizes offers preliminary evidence for the importance of these 
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constructs, more conclusive evidence would be achieved if the study were adequately 
powered for significance testing. Moreover, several of the observed variables were 
skewed (notably, distress tolerance and measured MVPA).  Non-linear models may better 
characterize relationships between distress tolerance and executive function and 
measured MVPA.   
Additionally, MVPA levels were quite low within this sample, with virtually no 
participants having met the prescribed activity goal. However, many studies have 
revealed the few participants reach the maximum activity goal (Pinto et al., 2005; Tate et 
al., 2007); therefore it is thought that this level of activity is not anomalous within 
behavioral weight loss programs.  While a broader range of MVPA may yield more 
information regarding what predicts success in meeting the ultimate MVPA prescription, 
these results do highlight differences in self-regulation that relate to MVPA within a 
typical weight loss treatment-seeking sample.   
 
4.5. Conclusions and Future Directions 
 The present study established that self-regulation, measured by the ability to 
tolerate distress and exert neuropsychological regulatory control, might be important 
correlates of intending to be physically active and adhering to that intention.  
Specifically, physical distress tolerance appears to be a salient predictor of intention and 
low delay discounting appears to be a salient predictor of behavior. Prior research has 
indicated that executive function moderates the intention-behavior relationship (Hall et 
al., 2008). Taken together, the extant evidence indicates that failure to increase MVPA to 
prescribed levels may be due to underlying neuropsychological deficits. Future work 
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should aim to better address what domains within executive function specifically relate to 
health behavior and behavior change.  It is notable that, should research continue to 
support these relationships, the provision of behavioral skills (e.g., planning ahead for 
exercise) included in typical weight loss programs are likely insufficient to increase 
activity as they do not address the underlying deficits in constructs such as distress 
tolerance or delayed discounting. 
Future research should establish whether treatment targeting these self-regulatory 
abilities effectively changes individuals’ intention formation and adherence to intention.  
For example, acceptance-based treatments purport to increase distress tolerance.  
Evaluating whether these better help individuals to engage in MVPA, and whether 
distress tolerance is the mechanism of action, may help to improve treatment. It may be 
that more specific physical distress tolerance promoting activities within treatment (e.g., 
experiential exercises walking on a treadmill or incorporated into homework) additionally 
augment outcome, Executive functioning deficits, particularly delay discounting, may 
also be addressed by treatment components such as values clarity (i.e., identifying the 
underlying reasons for adopting health behaviors) and experiential exercises designed to 
help individuals make activity decisions based on those long-term values. 
 While utilizing a behavioral measure of distress tolerance is a strength in the 
present study, the relationship between distress tolerance and physical activity may be 
characterized even more clearly if the measurement of distress tolerance were specific to 
the type of discomfort one may experience during activity (e.g., breath holding, treadmill 
test).  Additionally, including potential confounds such as fitness or recent activity level 
may help to specify the nature of that relationship. 
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Table 1. Demographics 
 Mean or % of Sample Standard Deviation 
Age (mean years) 53.78 8.78 
BMI at 6-months (mean kg/m2) 33.36 5.12 
Weight loss since starting treatment (%) 8.95 6.23 
Female (%) 90.00 - 
White (%) 58.30 - 
African American or Black (%) 38.30 - 
Has above a 4-year college degree (%) 80.00  
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Table 2. Comparisons between treatment groups of the parent study 
  Full Sample Condition 1 Condition 2 Condition 3  
 n  Mean (SD) F 
Weight Change (%) 58 -8.97 (6.23) -8.73 (5.53) -8.01 (6.92) -9.88 (6.03) .53 
Baseline MVPA 56 32.75 (56.23) 38.57 (46.28) 38.26 (75.40) 25.79 (41.95) .34 
MVPA Intention (minutes) 58 234.11 
(120.67) 
231.04 (84.01) 221.13 (117.26) 245.52 (139.17) .23 
Measured MVPA (minutes) 52 61.23 (82.20) 28.66 (43.55) 59.05 (79.50) 76.43 (94.15) 1.21 
Gap between Intention and Behavior 
(minutes) 
51 -177.27 
(113.33) 
-193.59 (77.14) -179.46 (124.81) -168.93 (120.67) .17 
Self-efficacy 51 3.63 (.78) 3.08 (.44) 3.40 (.66) 4.03 (.77) 8.12** 
Outcome Expectancies 46 4.43 (.41) 4.52 (.41) 4.36 (.50) 4.46 (.31) .52 
Physical Distress Tolerance (seconds) 56 39.29 (57.41) 26.51 (22.14) 56.71 (87.48) 26.99 (15.65) 1.85 
Psychological Distress Tolerance 
(seconds) 
54 230.56 
(239.70) 
205.70 (207.31) 285.94 (344.81) 204.79 (131.93) .69 
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  Full Sample Condition 1 Condition 2 Condition 3  
 n  Mean (SD) F 
       
Delay Discounting 55 .71 (.17) .75 (.17) .75 (.16) .65 (.16) 2.20 
Perseveration 54 8.42 (4.87) 9.17 (4.30) 6.92 (4.84) 9.41 (5.12) 1.56 
Complex Problem Solving 54 26.13 (27.14) 22.00 (19.28) 33.50 (39.53) 22.22 (14.46) 1.09 
Enjoyment of PA 54 7.98 (2.38) 7.33 (2.61) 8.05 (2.35) 8.23 (2.37) .55 
** p < .001
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Table 3. Correlations between all variables 
 
 1. Percent Weight Lost 
2. BMI 3. MVPA Intention 4. MVPA Behavior 5. Gap 6. Self-efficacy 7. Outcome Expectancies 
8. Delay Discounting 
9. Set-shifting 10. Complex Problem-solving 
11. Psychological Distress Tolerance 2. BMI .46**           3. MVPA Intention -.18 -.35*          4. MVPA Behavior -.21 -.06 .38*         5. Gap .09 .20 .74** -.29        
6. Self-efficacy -.12 -.26 .46** .65** .03       7. Outcome expectancies .02 -.30 .31 -.18 .36* .23      8. Delay Discounting .11 .15 -.08 .30 -.15 -.14 .01     
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 1. Percent Weight Lost 
2. BMI 3. MVPA Intention 4. MVPA Behavior 5. Gap 6. Self-efficacy 7. Outcome Expectancies 
8. Delay Discounting 
9. Set-shifting 10. Complex Problem-solving 
11. Psychological Distress Tolerance 9. Set-shifting -.09 -.14 .12 .07 -.06 .23 -.15 -.31*    10. Complex Problem-solving 
-.09 -.10 -.16 -.10 .09 -.26 -.18 .29* -.50**   
11. Psychological Distress Tolerance 
.02 -.01 -.19 -.35 .17 -.18 -.18 -.10 .12 -.03  
12. Physical Distress Tolerance 
.09 -.14 .34* .29 .26 -.02 .03 .10 -.07 .11 .05 
* p < .05, ** p < .01  
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Table 4. Model with salient predictors of MVPA intention 
 
 B SEb β ηp2 
Self-efficacy 54.65** 18.15 .43 .22 
Outcome Expectancies 54.09 33.57 .23 .07 
Physical Distress Tolerance 102.56** 36.42 .39 .19 
Note. PA intention was regressed onto self-efficacy, outcome expectancies, and physical distress tolerance simultaneously.  * p < .05, ** p < .01 
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Table 5. Model with salient predictors of MVPA behavior 
 B SEb β  ηp2 
Self-efficacy .43** .11 .64 .43 
Delay Discounting .61 .50 .21 .06 
Psychological Distress Tolerance -.01 .02 -.05 .00 
Note. PA behavior was regressed onto self-efficacy, delay discounting, and psychological distress tolerance simultaneously. * p < .05, ** p < .01 
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Table 6. Moderation of the relationship between MVPA intention and MVPA behavior 
  B SEb β ηp2 
Model 1 Intention .02 .02 .43 .01 
 Physical Distress Tolerance 4.37 9.10 .22 .01 
 Interaction of Intention and physical distress tolerance -.00 .02 -.20 .00 
Model 2 Intention .03 .02 .68 .05 
 Psychological Distress Tolerance -.25 .53 -.18 .01 
 Interaction of Intention and psychological distress tolerance -.00 .00 -.52 .02 
Model 3 Intention -.04 .03 -.88 .04 
 Delay Discounting -23.64 19.62 -.51 .04 
 Interaction of Intention and Delay Discounting .07 .04 1.35 .07 
Model 4 Intention .02 .01 .37 .05 
 Perseveration .52 .69 .34 .02 
 Interaction of Intention and Perseveration -.00 .00 -.22 .01 
Model 5 Intention .01 .01 .31 .05 
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  B SEb β ηp2 
 Complex Problem Solving -.01 .15 -.03 .00 
 Interaction of Intention and Complex Problem Solving -.00 .00 -.07 .00 
All results non-significant 
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Table 7. Correlations among variables measuring feeling during exercise  1. Enjoyment 2. Feeling 3. Discomfort 2 .76**   3 .58** .65**  Motivation .52** .38** .45** 
For all correlations, p < .01
  58 
Table 8. Enjoyment as a moderator of the relationship between distress tolerance and executive function and MVPA behaior 
  B SEb β ηp2 
Model 1 Enjoyment -1.30 2.19 -.44 .01 
 Physical Distress Tolerance -4.55 14.06 -.22 .00 
 Interaction of Enjoyment and physical distress tolerance .99 1.51 .64 .01 
Model 2 Enjoyment .15 .98 .05 .00 
 Psychological Distress Tolerance -.78 .62 -.57 .05 
 Interaction of Enjoyment and psychological distress tolerance .00 .08 .02 .00 
Model 3 Enjoyment 1.91 2.80 .62 .01 
 Delay Discounting 24.18 28.19 .51 .02 
 Interaction of Enjoyment and Delay Discounting -2.20 3.34 -.59 .01 
Model 4 Enjoyment .46 1.00 .15 .01 
 Perseveration .65 .82 .42 .02 
 Interaction of Enjoyment and Perseveration -.05 .10 -.26 .01 
Model 5 Enjoyment -.09 .83 -.03 .00 
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  B SEb β ηp2 
 Complex Problem Solving -.07 .21 -.25 .00 
 Interaction of Enjoyment and Complex Problem Solving .01 .03 .18 .00 
All results non-significant 
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Table 9. Interaction of distress tolerance and executive function predicting intention 
  B SEb β ηp2 
Model 1 Physical Distress Tolerance 15.37 54.54 .06 .00 
 Complex Problem Solving -3.55 1.73 -1.04 .10 
 Interaction of Physical Distress Tolerance and Complex Problem Solving 1.94 1.07 .97 .08 
Model 2 Physical Distress Tolerance 156.15 86.24 .57 .08 
 Perseveration 17.93 14.45 .84 .04 
 Interaction of Physical Distress Tolerance and Perseveration -10.00 9.38 -.77 .03 
Model 3 Physical Distress Tolerance 228.33 259.65 -.85 .02 
 Delay Discounting 255.45 493.94 .41 .01 
 Interaction of Physical Distress Tolerance and Delay Discounting -239.14 354.82 -.85 .01 
Model 4 Psychological Distress Tolerance -3.93 3.97 -.22 .03 
 Complex Problem Solving -2.22 1.58 -.64 .05 
 Interaction of Psychological Distress Tolerance and Complex Problem Solving .13 .11 .58 .04 
Model 5 Psychological Distress Tolerance 1.94 6.64 .11 .00 
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  B SEb β ηp2 
 Perseveration 8.72 11.63 .41 .02 
 Interaction of Psychological Distress Tolerance and Perseveration -.34 .77 -.29 .01 
Model 6 Psychological Distress Tolerance 13.47 14.12 .87 .02 
 Delay Discounting 205.83 260.50 .33 .02 
 Interaction of Psychological Distress Tolerance and Delay Discounting -21.32 18.98 -1.06 .03 
All results non-significant   
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Table 10. Interaction of distress tolerance and executive function predicting behavior 
  B SEb β ηp2 
Model 1 Physical Distress Tolerance .89 .38 .61 .18 
 Complex Problem Solving .01 .01 .77 .06 
 Interaction of Physical Distress Tolerance and Complex Problem Solving -.01 .01 -1.15 .10 
Model 2 Physical Distress Tolerance -.83 .47 -.58 .11 
 Perseveration -.23 .08 -2.20 .24 
 Interaction of Physical Distress Tolerance and Perseveration .15 .05 2.46 .27** 
Model 3 Physical Distress Tolerance 2.38 1.40 1.66 .11 
 Delay Discounting 4.79 2.70 1.57 .12 
 Interaction of Physical Distress Tolerance and Delay Discounting -2.95 1.98 -2.01 .09 
Model 4 Psychological Distress Tolerance -.04 .03 -.42 .10 
 Complex Problem Solving -.00 .01 -.24 .11 
 Interaction of Psychological Distress Tolerance and Complex Problem Solving .00 .00 .14 .00 
Model 5 Psychological Distress Tolerance -.06 .04 -.58 .00 
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  B SEb β ηp2 
 Perseveration -.02 .06 -.15 .00 
 Interaction of Psychological Distress Tolerance and Perseveration .00 .00 .37 .01 
Model 6 Psychological Distress Tolerance -.10 .09 -.98 .04 
 Delay Discounting -.59 1.54 -.21 .01 
 Interaction of Psychological Distress Tolerance and Delay Discounting .11 .14 .61 .02 
** p < .01 
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Figure 1. Minutes per week of prescribed, intended, and performed MVPA  
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Figure 2. Moderating effect of delay discounting on intention-behavior relationship  
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Figure 3. Moderating effect of distress tolerance on relationship between problem-solving and MVPA intention   
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Figure 4. Moderating effect of distress tolerance on relationship between problem-solving and MVPA behavior 
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Figure 5. Moderating effect of distress tolerance on relationship between delay discounting and MVPA behavior   
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Figure 6. Moderating effect of distress tolerance on relationship between perseveration and MVPA behavior 
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Appendix A: Self-Report Measures    
Exercise Confidence Survey 
 
The following questions refer to your confidence in trying to increase or continue your 
exercise. Below is a list of things people might do while trying to increase or continue 
regular exercise. For the following questions, rate aerobic exercises such as running, 
swimming, brisk walking, bicycle riding, or aerobic classes. Whether you exercise or not, 
please rate how confident you are that you could really motivate yourself to do similar 
aerobic exercises consistently, for at least six months.  
 
Using the following rating scale, please circle the number that best describes how sure 
you are that you can do these things. 
 I know 
I 
cannot 
 Maybe 
I can 
 I know 
I can 
Get up early, even on weekends, to 
exercise 
1 2 3 4 5 
Stick to your exercise program after a 
long, tiring day at work 
1 2 3 4 5 
Exercise even though you are feeling 
depressed 
1 2 3 4 5 
Set aside time for an exercise program; 
that is, walking, jogging, swimming, 
biking, or other continuous activities for 
at least 30 minutes, 3 times per week 
1 2 3 4 5 
Continue to exercise with others even 
though they seem too fast or slow for you 
1 2 3 4 5 
Stick to your exercise program when 
undergoing a stressful life change (e.g., 
divorce, death in the family, moving) 
1 2 3 4 5 
Go to social events or fun activities only 
after exercising 
1 2 3 4 5 
Stick to your exercise program when 
your family is demanding more time 
from you 
1 2 3 4 5 
Stick to your exercise program when you 
have household chores to attend to 
1 2 3 4 5 
Stick to your exercise program when you 
have excessive demands at work 
1 2 3 4 5 
Stick to your exercise program when 
social obligations are very time 
consuming 
1 2 3 4 5 
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 I know 
I 
cannot 
 Maybe 
I can 
 I know 
I can 
Read or study less in order to exercise 
more 
1 2 3 4 5 
  81 
Benefits of Physical Activity Scale 
 
This section is about some possible effects of regular physical activity. Please indicate your agreement with each statement.  
Additionally, please indicate how important this effect is to you. 
 
If I participate in regular physical activity or sports, then: 
 
 Strongly 
Disagree 
Somewh
at 
Disagree 
Neutral Somewh
at Agree 
Strongly 
Agree 
Very 
Unimpor
tant 
Somewh
at 
Unimpor
tant 
Neutral Somewh
at 
Importan
t 
Very 
Importan
t 
I will feel less 
depressed 
and/or bored 
          
I will improve 
my self-esteem 
          
I will meet 
new people 
          
I will lose 
weight 
          
I will build up 
my muscle 
strength 
          
I will feel less 
tension and 
stress 
          
I will improve 
my health or 
reduce my risk 
of disease 
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 Strongly 
Disagree 
Somewh
at 
Disagree 
Neutral Somewh
at Agree 
Strongly 
Agree 
Very 
Unimpor
tant 
Somewh
at 
Unimpor
tant 
Neutral Somewh
at 
Importan
t 
Very 
Importan
t 
I will do better 
on my job 
          
I will feel 
more attractive 
          
I will improve 
my heart & 
lung fitness 
          
I will gain 
muscle 
          
I will improve 
muscle tone 
          
I will feel 
better about 
my body 
          
I will increase 
my energy 
level 
          
Other (please 
indicate): 
 
          
 
 
 
  
  83 
Physical Activity Intentions 
 
Please think about how much moderate or vigorous physical activity like walking at a brisk pace, aerobics, or running you plan to do 
in the next 7 days.  Think about only physical activity that you will do for at least 10 minutes at a time (i.e., at least 10 minutes per 
"episode" or "bout"). Fill in the blanks below. 
 
 I plan to do moderate/vigorous exercise ________ days in the next week. 
 I plan to do moderate/vigorous exercise for a total of ________ minutes in the next week. 
 
Example: 
 
Date Tues., 12/10/2013 Weds. 12/11/2013 Thurs., 12/12/2013 
Bouts/Episodes of 
Exercise 
2 1 0 
Total Minutes for the Day 50 60 0 
Type(s) of Activity 30 min brisk walk , plus 20 min 
on the elliptical machine 
Zumba class -- 
 
Remember, think about your plan for exercise over the NEXT WEEK. 
 
 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 
Date  
 
      
Bouts/Episodes 
of Exercise 
       
Total Minutes 
for the Day 
 
 
      
Type(s) of 
Activity 
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Generally, how much do you enjoy exercise?    It is very unenjoyable  It is somewhat unenjoyable  It is slightly unenjoyable Neutral It is slightly enjoyable  It is somewhat enjoyable  It is very enjoyable -5 -4 -3 -2 -1 0 1 2 3 4 5  Generally, how do you feel during moderate physical activity?  (Moderate activity is like brisk walking, where your heart rate is slightly increased, but you aren’t so out of breath that you can’t carry a conversation)  Very bad  Somewhat bad  Slightly bad Neutral Slightly good  Somewhat good  Very good -5 -4 -3 -2 -1 0 1 2 3 4 5  Generally, how uncomfortable are you during moderate physical activity?  (Moderate activity is like brisk walking, where your heart rate is slightly increased, but you aren’t so out of breath that you can’t carry a conversation)  Very uncomfortable  Somewhat uncomfortable  Slightly uncomfortable Neutral Slightly comfortable  Somewhat comfortable  Very comfortable -5 -4 -3 -2 -1 0 1 2 3 4 5  Generally, how motivated are you to do moderate physical activity?  (Moderate activity is like brisk walking, where your heart rate is slightly increased, but you aren’t so out of breath that you can’t carry a conversation)  Very unmotivated  Somewhat unmotivated  Slightly unmotivated Neutral Slightly motivated  Somewhat motivated  Very motivated -5 -4 -3 -2 -1 0 1 2 3 4 5 
  
  
 
 
